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ABSTRACT

There are ﬁany‘gaps in the professional preparation of elementary teachers.

One of these is science. More training and preparation for science teaching is

-

necessary. Therefore, programs should be designed and implemented to meet

i -
v

i .

teacher-perceived needs.
This paper reports a year long effort designed to improve teachers' know-

iedge of environmental science and to chaﬁge their attitudes and concerns about

it. The paper describes the assessment techniques utilized to determine teacher

+need, describes the environmental science program, the research techniques under-.

taken and thé instruments used for collecting data on teacher change. The re-

sults of the teacher preparation program on teacher development are reported.

1

l ‘a




~or National Institute of Education 1s implied.

———
.
WS

1
! _ >

Prepériﬁg Teachers to Teach Envirommental Science:

| An Evaluation of an NSF Model Program1

¢ oA . &

- - Lowell J. Bethel - S
and - §

Shirley M. Hord

@ " INTRODUCTION |
5 i : ) ’ \
~Over the years teachers have viewed inservice education as something to ﬁ
be tolerated because, of job requikements.' Whether we 1ike it or not, inservice A

~

educationior staff development has had a bad name (Barnes and Putﬁ<: 1981).

But th1s is not a new phenomenon Many grofess1ma]s feel that'1t h\s just no%

met their perceived needs or expresse& interests (Bailey and James, }Q78).
Dﬁrin@ 1975-i976 the National Education Association (NEA) conducteq re-

5 s : LT . .
search on what pub11c school teachers thought about their inservice education

~ 4 >

experiences. They found that a significant percent of those responding were

@

dissatisfied. Expressed cr1t1c1sm included being too general for 1nd1v1dua1 } %
and special needs,;]1tt]e:re]evanqe to spec1f1q‘teach1ng‘s1tuat1ons, included |, 3

no teachers in theiinitia] planning stages, and ‘tended to focus on schogl needs
rather than on teagher needs (Bartho1omew, 1976).

Howey (1978) xpnducted a survey of teachers in several states on their in-
i o

seryice education éxperiences It was reported that over 75 percent felt that

s

the 1nserv1ce educgt1on that they received was e1cher inadequate or just plain

" -

poor. Similar op1n1ons were expressed by Bailey and James (1978) in their

% , \ .
1work'reported herein was conducted with the support of the National Sci-

ence Foundation and the National Institute of Education. The opinions expressed

areithose of the authors and no endorsement by the National Science Foundation .
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research. ) - !

A primary goal of inservice education has been to bring togethef teachers

i .

and ;eacher educators for Fhe purpose of‘b?ofessioﬁa1 development. Such
development through specific activities and experientes should be designed to
meet insgrvice participants' individual needs in know]gdge and/or skill areag.
An area in which this function is widely needed is elementary science educa-
tibn? ' . | \ ‘

Many~practicing teachers de§ire=to continue their professional preparatioﬁ
and”¢evé1opmgnt beyond the‘initia1 four year teacher education program. Nowhere
H ' .

is this more ievident than.at the é]eméntary school level. Mgny‘e1ementary >
. ' - 1 .

teachers are uncomfortable in tg?ching science because often they do. not have
e - o
a Sufficient knowledge of science content aqd an understanding of the dis-
. " 3 - .
‘ v b .
cipline's concepts and teaching methodologies. Because of this tq?y do not

teéch the subject and their studenté become the ultimate loseérs. | Thus sciehge
is given short shrift in the elementary schoo1-curricu]um (Bethel, 1982). In]
response to this state of affairs the National Science Foundation (NSF) has as
cne of its anEtionsrthe improvement of science taught in grades K-12- Thus,
yhe~Png£Co11ege Teacher Development in Science Program was initiated in 1959.
Federal allocations to the program are distributed hationwide to both colleges f
and universitiés, as well as teacher education centers and other state education
organizations. '
One&of ﬁhe institutions receiving'funds hés been the Science Education Cen-
ter at The University of Texas, Austin, estab]isﬁéd in 1959.\ Oné of it; goals
has been to provide'assistance and support for teachers already in service. It 7%

hfs been actively %nvo}ved in providing staff development opportunities for

several years.
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Needs AsSessment : {
Researich appears to supporththe idea that teachers need to be directly .

- invqlxed in their professional and educational development (Christensen & : K

Burke, 1982; and Lawrenz, 1974). 1In order tc develop an elementary science
education staff development program with teacherﬁinvo]vemenizqa‘study was
undertaken in the south Texas region. It Wéu]d first determi;e the amount of
science being taught and;whether there was a need for the program. Resﬁ]ts
g{: " révealed that Tittle or no science was taught at a11; tﬁ%; is, science was -5
taught on an average of 2 minutes per day (for a detailed qescription of the |
assessment précedure; see Bethel and Hord, 1981). Once it was determined that -
‘;here was a nged, unstions'weYe formulated to detérmine what topic¢s and con-

cepts; were of -interest to teachers, what kinds of instructional skills were

i . needed by teachers for scigﬁce instruction, andiwhat was the best educational 5

L)

setting in which to conduct the staff development. Teacher involvement was

ga}ned as almost 90% of the total number of teachiﬁé professionals surveyed

2

responded to the questionnaire; ' ' I

. JNSERVICE PROGRAM .

Based upon” the objectives of NSF and the teachers' needs. expressed in the

survey, the following objectives were identified ‘for the environmental science

° “ 4

o .
education program: . . Er

1. To improve the knowledge of intermediate, elementary and midd]e‘schoq]
- teachers in grades 4-6 from the central Texas region in “Environmental Science._ .
5 v 2. To aid teachers in the identification and use of environmental science

| * -

) education resources appropriate to their level of instruction, ‘which would aid

.

; in the teachﬁng of environmental science contepts.

» i ’ - |

- J ) . -

::’L'“
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T30 To deve]op and maintain cooperat1on, commun1cat1on and program support

betweén scientists at The Un1ver§1ty.of Texas at Austin and intermediate elemen-

tary and midd]g school teachers in the central Texas region.

The needs assessment revealed that teachers were very much interested in
environment-related concepts. They,desired to know more about such topics as
eco-systems, environments, minerals and rocks, air po11utiqn, water pollution,
communities, energy conser&ation, conservation law, and eébloéy of Texas. {
uherefore, these topics were 1nc]uded in the course content along with env1ron-

A

mental law, geology of the Southwest and land management.

1

There were a total of 32 class sessions in the program. _Participants

attended all c]asses, each of which were 2-1/2 hours long. The lectures, demon- §
strations, and seminars usually requ1red 75 minutes. The laboratory sessions ~

‘lasted for 60 minutes followed by a 15-20 minute post-lab discussion to bring

]

closure to the session and to clarify questions raised by the participants.

There were also two full-day field'@rips as well as four half-day field trips.
The materials and learning activities utilized in the class sessions were
developed by the project director, inservice teachers, Texas Education Agency

personnel, and members of the university's mu]tidiséip]inary.facu]ty who served

as resource personnel, -including:

; ~
7 - .
/ '

To enhance the instructional program,.university scientists having exper-

1. a“bioi?gist f 5. an ecologist . :
2: a geologist o 6, a science educator i
3. a botanist 7. an environmental geologist ;
4, an énvironmenta1 chemist ‘ 8. a conservationist - ?
%

|

tise in many of the program topics were invited to present mini-lectures for the

part1c1pant9. The purpose for_having thé scientists was two-fold: (1)’to

3
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present the latest in environmental science knowledge and tgchno]ogy,land (2}
© ' to introduce the university scientists who could serve as future resource ,.r-
sons to the pg;ticipants and their environmenta{ science education programs
conducted in the schools. /

In order'to provide ﬁrogram activities and materials.that would be’more~
relevant to the teachers and their éxpressed needs, the data, which were col-
lected as a measure of change in participants for summative evaluation purposes,
were also used‘as formatiie feedback'to the program director. The data made it
possible to better understand and respond to participants' needs as éﬁey exper-
ienced the inserv{ce change procesg. Thus, program modific;tions were designed

» ’
and targeted toward the changing concerns of the teachers. -

R

o During the course of the program twozweek-end field trips were wmade. The
%, first of these was a collecting trip in the fall. Tﬁe trip covered the central
| Texas region. The focus of this trip was the geology of the region. Partici-
pants collected and identified rocks and minerals which would be‘used later in
a rock stbdy lesson.

~

A field trip was conducted again during the spring semester, to a state

“ 2 )

park. In addition to observing the flora.and fauna of the park; activities *

from an outdoor biology program were used by program participants. These activ-

; ‘ ities Qere taken from th2 Qutdoor Biology Instructional Strategies program de-
signed specifically Eo be used with sfudents,in grades 4, 5, and 6. A complete
;,Jlist of the flora and fauna observed in the park was made for later distribution
- ~ toall pa}ticipants. The 1list could be used b} the teachers with their classes
when participating in future field tfips. ( Q
A unique aspect of the prggrqm was the con%uctiqg of inservice workshogs by

the'participants for other teachers in their respective schools and school systems.

This was }eférred to as the "multiplier" effect. The overall purpose was for the

'l

K 8
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X ' particfpants to‘share.their knowledge and expertise not only with'their students
; ¢ but with their colleagues and, ultimately, coﬁ1eagues‘ students. In this manner '
; 'the cost-effectiveness of the NSF,env{ronmenté1 science education program Qou]d
be enhanced in terms of the number of people involved with the total program. [
The number of workshops given by the participants was 30 which were attended

by a total of 418 inservice teachers. If each teacher worked with an average

of 27 students, then a total §f approximately 11,286 studerits would be exposed
‘to some kind of science instruction and in p§r%icuTar, envirormental, science.

AN

RESEARCH METHODS AND TECHNIQUES
) ]
In order to understand the effects of the inservice program and to real-

jze; a measure of its shccess, a study was -designed to obtain formative and
_summative evaluation data from the program participants. In this manner, re-
sults from ongoing data collection could be used as a diagnéstic basis for in-
stituting changes, thus insuring the refinement of the program to meet the
immediate needs of the teachers, The study would reveal, in addjtion, the

participanté' concerns, attitudes, and knowledge relative to enviro*menta]

science as a post measure at the conclusion of the'program.
]

Instrumentation

. !
Three finstruments were selected to provide data. In order to determine

teachers' concerns abcut the innovative science program ana How concerns might
change as a result of the inservice program, the Stages of Concern Questionnaire
(SoCQ) was selected. Second, to measure teachers' aétitudes toward science and
how they might be affected by the staff deveiopmént intervention, the Environ-
mgnta] Education Questionnaire (EEQ) was chosen. Third, an environmental sci-

=

i ~ence-content instrument was used in order to assess the gain in knowledge of




| 7
the participants as a result of their partidipption-in the environmental science .
program. The'uﬁder1ying concepts and assessment tools for these three measures :

are described below. ) : -

-Stage$ of Concern Questionnaire. The Concerns-Based Adoption Model

v

. ! | .
(CBAM) is a valuable conceptual framework which can be utilized by those re-
. i

.sponsible for teacher preparation programs. It can be used in planning and

delivering programs and in monitoring and facilitating teacher change and growth.

-

¥

This framework was developed at the .Research and Development Center for Teacher

L] L4

" Education at The Uniwersity of Texas at Austin, and resulted from many years of

PEERten

research on change in schools and colleges. The CBAM provides an approach to '
: I the study of teacher change by fécusing on the grewth of individuals over time.
It describes teachers as they first beqin and thenagain éxbe}ighcé with using
new subject matter (or any new or innovative product or practice) in teacher
'I pr%paration bfbgraTs. . | X . . .
A cornerstone of the model is Stages of Concern (SoC) (Hall; George & oo
Rutherford, 1977), a conceptug]izationiof the way the concerns of individual
teachers change as they become knowledgeable about and involved with new con-
tent, programs, processes or educational practices in their schools.
Concern is defined as the feelings, attitudes, thoughts, ideas or re-
actions an individual has related to a néw practice. The work of Fuller (1969)

" resulted in the labeling of sg‘f, fask, impact qoncerns-«the concerns of pre-
servicé teachers as they progressed from first preservice teacher education o e
experiences to being experienced inservice tqgchers. Fuller's w0fk was the -
foundation upon whichLCBAM research on Stages of Concern was built. This '

é

research resulted in the identification of seven Stages of Concern About the

s

Innovation (Figure 1). Coty

Stages of Concern (SoC) describes the kinds of concerns which the,
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FIGURE1 .

STAGES OF CONCERN ABOUT THE;INPJOVATION'

»

6

0

- . .
REFOCUSING: The focus is on exploration of more universal benefity fron the inrovation,

including the possnbullty of major changas or replacement with a more powerful alternative.
Individoal has definite ideas about -alternatives to the proposed or existing form of the in-
novation. . . .

COLLABORATION Tte focus'is on coordma!uon and cooparation with others regarding
use of the innovation. .

CONSEQUENCE: Attention focuses on impact of the innovation on student in his/her
immediate sphere of influence. The focus is on relevance of the innovation for stude|nts,
evaluation of student outcomes, mcludqu performance and competenciss, and changes
needed to mcnad student outcomes. .

MANAGEMENT: Attention is focused on the prc':_cesses and tasks of using the innovation
and the best usc of information and resources. issues related to-efficiency, orgenizing,

managing, scheduling, and time demlnds arg utmost, |

"PERaONAL Individual is uncertam about the demands of the innovation, his/her inade-

quacy to meet those demands, and his/her role with the innovation. This includes analysis
of hislher role in felation to the reward structure of.the organization, decision making, and
consideration of potential conflicts with existing structurss or personal commitment.
Financial or status mplncatuons ol the-program for salf and colieagues may also be re-
flected. . -

INFORMATIONAL: A general awareness of the ‘innovation and interest in learning more
detail about it is mduclted The person seems to be unworried about himself/herself in
relation to the innovat-onz. She/hao is interested in substantive aspects of the innovation in
a selfless manner such as genera! characreristics, offects, and requirements for use.

AWARENESS: Lmle concern ai:out or mvolvcment with the innovation is indicated.

*Original concept from G.E. Hall, - .c. Wallacs, Jr., & W.A. Dossstt, A Developmental
Conceptualization of the AdOptlon Procass- within Educational In:t:tution: (Austin, Tex.:
Ressarch and Dovclopmcnt Canter for Tescher Education, The University of Texas, 1973).

.
*

v
RS

o rwin

B o e T AP

o oW d e oy pdh

L e

P .

o Sy

>y

Ry




. 9

~

. . . ! . .
individual teacrer may experien.e over tinme, related to the new program or

practice (innovation). The stages range from initial information and self

concerns (Stages 1and2), where individuals would be expressingmsuch things
as:'"what'%s this inn?vation and how will I be affected by it?" to concerns
related to §g§5‘(5tage 3), "How can I make this innovation werk?J to concerns
for imgggg (Stages 4, 5, and 6), “How will using this innovation affect my
sfudeﬁts?" Inaividua1s experience a variety of concérns at any one time; how-
ever, the degree of intensity of different concerns will vary dependtng on the
1nd1v1dua1 s knowiedge and experience.

ThereforéJ teachers se]dom have concerns at ongy one stage. Typically

teachers who.are not yet users of an innovation wi11~have cencerns high on

Stages 04 1 and 2 (Figure 2). They are mainly concerned about gaining infor-

mation. (Stage 1) or about how using the innovation will affect them personaT1y

(Stage 2). Stage 3 Management conceens become higher and more intenee as_fhey
begin tg use the innovation. Then, when teachers become experienced and
skilled, the tenderncy is for concerns-.at Stages 4, 5, and 6 to become more in;
tense witr Stages 0, 1, Zé.and’B decreasing (Hall, Geerge & Rutherfoed, 1977).'

The Stages of ConcerngAbout the Innovation Questionnaire (SoCQ) (Kall,

George & Rutherford, 1977) is used to measure the seven Stages of Concern. This

psychometrically rigorous paper and pencil measure isgused for research and pro-

gram evaluation and consists of 35 items. Teachers indicate their degree of.
. ’

concern by responding on a Likert scale for each of the items. Percentile scores

a

and a profile of concerns for the individual or for groups results from scoring -

these data manually or by computer program.

3

Environmental Education Questionnaire. Teachers' attitudes toward environ-

mental science education were as%essed through use of the Environmental Educa-

tion Questionnaire (EEQ) instrument (Jaus, 1978). Attitude is defined as a

AT

vy
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FIGURE 2
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predisposition to respond favorably or unfavorably toward an‘object, concept, -
or idea. In other words, a person may respond toward the concept “environmen-

tal science education" in a favorable, neutral, or unfavorable manner. The EEQ

2

Teasures a person's attituae or pred{sposition toward environmental science edu-
cation wikh a score between 20 and 100 (very positive). A score of 60 would
indicate a neutral attitude £cward environmental education. Thus movement to-
vard the high end of the scale would indicate a more pronounced positive. atti-

tude while movement toward the low end would indicate an increasingly negative

2

attitude. .

}he instrument includes a five ca:egory Like}t-type scale with responses
from "strongly agree" to "strongly disagree." Jaus (1578) used the test-retest
method to report the reliability of the inétrument. An alpha reliability of
.89 was reported for the combined groupsgon the°pretest. The content validity .
of EEQ was established in the ‘initial study by Jaus (1978). A total of 78 items
were submitted to five science education professors and two social sciences pro-
fessors. The judges were asked to rank statements, suggestions, and/or positive
attitudes toward environmental _science education. The original jtem pool (78)
was reduced to those statements receiving perfect agreement among the judges.
This resulted in a final instrument containing 20 items.

~

Environmental Science Content Questionnaire. In order to determine the

participants’ gain in environmental science content, an assessment ipstrument

was constructed. It contained items to be covered in each of the topic areas
determined by the needs assessment described elsewhere. The format of the
knowledge instrument was multiple choice. The reliability of the instrument
wés determined by the test-retest method. Results of. the test-retest method
resulted in a reliability coefficient of .86. This was judged to be sufficient

N
for the purposes of this study.
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Assessment Procedures

The research study was designed so that da&a would be collected at three |

points: pre-treatment, mid-way (16 weeks), and post-treatment (32 weeks).

-

In addition to collecting data from the sample of teachers in the treatment .

s

group, a control group ﬁas established from whom concerns, attitude data, and
content knowledge would be obtained for comparison pur;Bses. -

In order to minimize error variance between groups related to systematic

\ .
differences among individual teachers withgn the two samples, the control group
\

was generated from subjects paired with the treatment group subjects. Each

(

participant was requested to select a teaching colleague in the same gr%ge

within their school so far as this was possible. These isubjects served as the

‘control group. Because of the similar context it was hypothesized that the

control’ group's situation and experiences would approximate that of the parti-

cipants.

RESULTS OF THE STUDY

As reported above, data were co]]ectgd using the concerns (SoCQ) instru-

) . \
ment with both the experimental and control groups, the attitude (EEQ) instru-

» -

-ment with both_the treatment and control group, and the environmental science

knowl edge assessment questionnaire with both of the groups. Comparison§ of the
two groups' concerns and attitudeszscores were made at the beginning of the in-
service program, at the mid-point (16 weeks), and at the conc]ﬁsion of the pro-
gram (32 weeks). 'Comparison of tﬁe groups' environmental science knowledge
scores was made both at the beginning and at the conclusion of the program.

ANOVA methods were used to analyze the data and a significance level of 0.01

was selected.

&

)
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i
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Findings from the Environmental Science Content Questionnaire

Comparisons between the pre-test means of the control and treatment

3

groups of the science content questionnaire were calculated to see if there
were any significant differences between the groups prior *to the treatment
(Table 1). an analysis of variance (ANOVA) was performed on the ;ata using
the statistical package in social sciences (SPSS, 1975). There were no signi-
ficant differences on content pretest between the group means at the psz .01
ieve] of significance. Noting the pre-test scores of 37.63 for the control

i

group and 37.87 for the experimental group, tne difference in these baseline
data was neg1igib1e. ' -

L3

TABLE 1
GROUP MEANS ON THE CONTENT EXAM (PRE-TEST)

-

CONTROL EXPERIMENTAL

37.63 ' 37.87

\ | .

At the end of the inservice program (32 weeks) the environmental science
content questioﬁnaire was readminisgéred to both the‘experimenta1 and control
groups immediately fo]iowing the 32nd class meeting. A comparison of the
groups, means were calculated using ANOVA. Significant differences were

found between the two groups on the post-test content questionnaire

(Tables 2,and 3). ’




3

\\\*\ B TY
. N , TABLE 2 |

- GROUP MEANS ON THE CONTENT EXAM (POST-TEST)

-} )

~ CONTROL EXPERIMENTAL
38.73 : 55.23
. &
) /
“ TABLE 3
ANOVA OF CONTENT EXAM (32nd Week) }
& : | ~
SOURCE ss DF MS F , :
I
MAIN EFFECT  6796.68 1 6796.68  58.47*
RES IDUAL 1139271 98  116.25
TOTAL 18189.39 . 99
*p & . 0000 )

Thué there was a significant improvement in the scores of the environhental

science participants at the conchusion of the program.‘ This was significant

at the .0000-1evei. A corresponding 1mprovemént was not seen 1n2%he mean

score of the control groHpgz It is safe to conclude that the treatment did have .

a significant effect on éhe particiéénts‘ knowledge of environmental science °

concepts.
}
f

Findings from EEQ

Comparison of the experimental and control group means on the EEQ revealed.

D |

there was a significant difference between the two groups at the beginning of
~ ‘ . . '
b | |




the environmental scienceubfbgram (Tables. 4 and 5). This was perplexing at

. firet. But a review of the prdcehures used\in the study revealed a possible
exp]anati@n. Since all of the teachers particfpating had vo1ueteere? and‘
requested to be in the program, they'nature11y had an interest in sc%ence and

l science instruction as well as a more positive atfitude toward.science. Those

teachers chosen to participate in the study as members{of the contrcl group °

-

\ were chosen by the participents and did not neéessari]y have an interest in the
prograﬁ or environmental science. Ihus their scores on tﬂe EEQ would not' be_ | -
as high as the treatment group; The results of the analysis would support |
this.a$sumption. | ' | ' TR
. ‘Mean scores of the twoigfoups were compared at tﬁe concLusion of 16 weeks
on the EEQ instrument. Significant differences were found between the control

.and exper1menta1 groups in favor of the exper1menta1 group (Tables 6 and 7).

There was a significant. 1mprovement in the group mean score of the treatment

?

group. .

"L

Finally, a comparison of the two groups' mean scores on the EEQ instrument |

!
was unde?taken A s1gn1f1cant difference was found on the EEQ in favor of, the

. treatment group at the 0000 level of s1gnnf1cance (Tables 8 and 9). Thus at-
't1tudes did improve stead11y over time within the treatment group while the
attitudes of the contfo] group members Ehanged 1ittle over time in spite of

L constant contact with individual members of the treatment group.
) : .

i
Findings from SoCQ Ty

In this section, the composite profiles of the experimental group* are
N 2 §

presented and diecussed. Theri the individual profiles of three teachers, as

A /

;The two,researcher- authors, experienced the ultimate trauma/morti%ication
the SoCQ contrpl group data were lost during the computer data processing and
’to date have not been recovered.
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TABLE 4 | :
; ’l ' . GROUP MEANS ON THE_EEQ, (PRE-TEST) o
e ‘ S B :
' CONTROL EXPERIMENTAL ;
P S ; "‘ 86.31 ;
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TABLE 5
ANOVA OF EEQ (PRE-TEST)

1
%

SOURCE S DF MS o F

SN o "

MAIN EFFECT  552.19 1, 55219 8.89% i
RESIDUAL .  6086.56 - 98 62.11 :
TOTAL  6638.75 99 . , ,
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TABLE 6
GROUP MEANS ON THE EEQ (16th Week)

CONTROL ., EXPERINENTAL '

| . 81.63 . ~ . 89.60 !

. ‘ i ' Fo
‘ i i
0'(
i 1
- -]
TABLE 7
| ANOVA OF EEQ (16th Week)
- ! :
. SOURCE ! SS OF , MS F
" MAIN EFFECT  1585.94 1 1585.94 | 27.44% . 5
RESIDUAL,  5663.77 98 57.79 S
! TOTAL 7249.71 99 | '
‘ 1 ’ ' * -
*p £ .0000 ' v : L
. | m
i
/
: | :
. | ]
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TABLE 8
GRCUP M[%ANS ON THE EEQ (32nd Week)

-

o

<

* CONTROL ' " EXPERIMENTAL

81.96 - ~ . ‘ 92.19

i “TABLE 9 ,
. ANOVA OF EEQ (32nd Week) ' .

SOURCE SS DF MS F

MAIN EFFECT  2614.17 B 2614.17 © 45.81*
N . , 1

RESIDUAL 5591.99 98 57.06

TOTAL  8206.16° 99

*p & .0000 :




examples, are examined and interpreted. Teacher ‘growth and development

occurred, as reflected by their change in concerns during the inservice pre-,
.l

paration program.

T

Experimental group. In Figure 3 the experimenta1 group concerns profiles

are presented. The three Profi]es are exhibits of the group's concerns ex-
pressed before, at mid-point and at the concﬂusion of the 32 week teacher
preparation program. The pre program prof11e is typical of “.aonusers. The

S
most intense teacher concerns in September prior to the program were Staqe 0

Awareness and Stage 1 Information. Stage 5 Collaboration is the third most

intense concern suggesting that téachers had interest in working with others.
Since these teachers would Be expected to work with other teacher colleagues

- ant

back at theirfreSpectthe schools, this was:understandable.
.

The high Stage 0 score would suggest that the teachers knew little about
the program and generally were unaware“ of its content methods, etc. The
score on Stage 1 was considerably higher than on Stage 2, suggesting. that
teachers were much more interested in program information than they were con-
cerned about themselves persona]]y, as related to the preparat1on program. A

prof11e such as this typwca11y suggests openness and readiness to 1earn1ng new

_ knowledge and skills without undue personal threat.

" At program mid-point in February and continuing in May the profiles in-

o

. ! ..
dicate a decrease on Stages 0, 1 and 2. Stage 3 Management concerns points
remain nearly cpngruent over time, while Stage 4 Consequence, 5 Co11aboration

and 6 Refocus{ng reflect an elevation in intensity of these "impact" concerns-

The decrease in earlier stages and increase in later stages was viewed as a

positive trend. ‘At the mid-point when the intensities were shifttgg, teachers
would have some experience using their new science knowledge and skills in

their classrooms.
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While the mean group profiles weré useful in revealing where the group was
in their concerns, the table of percentile scores and standard deviations -
(Tqbie 10) suggests considerable variation from fhe mean by the teachers. .,
fheréfore a review of indiWiaua] teacher prbfi]es provided useful information
about ﬁndividua]lteacher change and revealed the su;cess‘of the preparatfon
program in changing teacher concerns labout the environmental science educaticn

program. It also aided program leaders in planning and decision making about

the trgiqing, The examples of individual teachers' concerns follow.
Teacher L.. The pre-, mid- and ﬁost-program profiles of Teacher L are
shown in Figure 4. Teacher L began tpe program with high Stage 0, 1, 2Vand 3
céncer?s and Tow Stage 4, 5 and 6 concerns. This profile is generally tyﬁiéa1
of persons before beginning to actpa]}y use a n?w program in the classroom. The
higher ;han typical Management,concerns may sugges@ that the teacher is a]ready'
‘thinéing about her/jhis bu;x day and how to include new activities and know1édgef
At miL-point in the program Information and Managemeét qbncerns drop con-_
siderably while Consequence ana espeéia]]y Co]]abo}dtion concerns rise a great
. dedl, It would seem that this teacher's self and task concerns have been suf-
ficiently addressed and alleviated so that impact concerns could increase.
At the program's conclusion, Information and Management concerns elevate,
suggesting a need for further intervention. However, Conseqdence concerns
rise dramatically to equal the Co]]abq?atfon gntensity. Clearly the impact
concerns over the period of the program have changed upward a great d?a1, while
self and task concerns have a net kéductibn. This teacher appears to be
focused on what would be useful fof students and in working with cher teachers
to benefit %thdents.

Teacher J. Figure 5 exhibits the analysis of SoCQ data of Teacher J.

Looking at these gata by stages over the three data collection points, we

oo
[TaN
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Table 10: 'Mean Percentile Scores with
Standqrd Deviation

!
1 '

Stages .0 1 2 3 & 5 6, o

- . . .. . ‘\\ -

Pre : - .
.Percentile 'Scores 73 78 59 47 55 65 | 43
; Standard Deviation 21 18 24 26 27 28 ' 28

Mid .
Percentile Scores 59 70 61 50 64 76 | 57.
Standard Deviation 19 20 - 23 25 23 21 27 -

Post >
Percentile Scores 57 65 55 50 VAl 79 67
Standard Deviation 19 17 25 ; 23 21 21 22
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note a nearly "perfect" decreasing.in intensity of Stages 0, 1, 2 and 3 and
increase in\Stages 4, 5, 6 -- with the exception on Stage 4 at data collection
point 2. On this scale the concerns score drops at boint 2, then escalates
noticeably on the final data collection point. At the program completion

this teacher's highest two peaks are on impact Stages 4 and 6. Considerable

. \
growth and development may be inferred in this "case."

AY

Teacher B. This teacher's profi1es (see %igure:G) suggest that the ﬁersen
at the outset was concerned about getting informatioa and while that concern
has dropped in intensity, Information concern.remains the highest peak. It
would appear thaf more 1nformaxlon_needs to be provided to +h1s teacher. Per-
sonal cgncerns' have decreased, as have Management. Stages 4, 5,.and 6 dropped

dﬁiri;1nt but were significantly higher at the final data point. The im-
pact concerns contrasted with the Stage 1 intensity further reinforces a need
for ‘some informational-type intervention. .

In summary the results of the teacher inservice preparation program reveal
that attitudes of the participaﬁts were altered in a more favorable direction.
Specifica][y, the attitude of the environmental science program (treatment
group) participants did improve consistently over time toward science and e;-
vironmental science. These results are critical because research has demon-
ezgated quite convincingly that if teachers:harbor negative or at least neutral
attitudes toward a subject they tend not to teach that suﬁﬁect or spend much

\

class time on the subJect (Blackwood, 1964; Fulton, Gates, & Krockover, 1980;

Hone & Carswell, 1969; Spoone; ¥ S1mpson, 1979 Sto]]berg, 1969, and Washton,
1?71). This happens a11 too frequent]y in ePementary science instruction.

\ There was a s1gn1f1cant {;provement in the part1c1pants knowl'edge of
environmental science concepts. A major problem in terms of the preparation

of elementary teachers is the lack of adequate science instruction. Usually




Teacher B

Pre

© Mid

Post




C e

pu—

| , 27

.
\

‘elementary education majors are required to take no more than three-six semester
o 1

°
° N

hours in sciekce (=2 courses). In maﬁy;cases-teacher educition progrgms re-
quire no ;cience contént courses. Thus no science is taught and the u]ti@ate
losers are the students. Teachers Fannot begsxpected to teéch a subject %or
which they have 1ittle or no background preparation.

Fina]]y?,the ana1ys%s’of the SoCQ results reyéa] tha} the concerns of the
teachers changed, another indication that teacher growth and ‘development have
occurred. As used in this study the SoCQ-was an effective diagnostic instru-

ment for determining the concerps. of the participants, then altering the pro-
' 1 : '}

gram to meet both 1ndiv1dua1 and group concerns and needs. Thus' the program

- ),

could be tailored without using outdated and wasteful trial and error methods

with 1ittle chance of success.
Q - .

o .
-

S ¢

IﬁPLICATIONS AND IMPORTANCE "TO 'INSERVICE

Use of the data collected in this study was important in desianing and
implementing an inservice program to meet teachecs‘ expressed needs, inter-
ests, and academic requirements. The data co]]e;%ed during the course of
this program over one year recognized and verified the need for teacher de-
velopment programs designed to address where teachers are with respect to aca-
demic preparation and teaching skills. It also addressed the concerns of
teachers towgrd an innovative progrém in environmental science. Further, the
results of the study verified the value and effectiveness of teacher prepara-
tion programs in environmental science. This is a subject that is beginning
to enjoy increasing popularity at the elementary school level.

Few appropriate and technically ac.urate diagnostic instruments have been

available to staff developers
;

in order to design and implement relevant staff

¥
i

development programs. A revi

&l of the research 1,ii:e,r§uture,r§19ted to inservice



.
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education appears to support this position (Cruickshank, Lorish, & Thompson,
1979; and Giffin, 1979). The instruments selected and applied in this program

. . . - ! 1 ]
evaluation have overcome- this serious and vexing problem as they have done'in

artreal>

* & ‘ .
‘the p?st (e.g. Bethel and Hord, 1981). The results from the evaluation of the

program are in face a measure of the effectiveness of an inservice program

- R

which has been imp]émenfed through utilization of quantitative data collected
on teachers' concerns, knowledge, and attitudes duri he course of the environ-

mental science program.

"Teacher change takesitime. Attempts to acéémp]ish change through "one-

shot" workshops or staff development sessions of short duration are doomed to

failure. Failure of this sort only adds to the long 1ist of failures that
literally cover the inéeryic; educatioh terrain. We can nd longer afford to
fail if the needs of teachers are fo be met. Thus, time must be an important
factor, to note that\it will take timé‘%hroqgh inservice to affect changg in
teachers' knowledge and teaching behavior related to science instfuction.' Thus
s;aff developers must design’and spread learning activities over time in orde}

to begin.to experience success.

Another factor that must be recognized and addressed is the changing needs

{
i

and pcheptions of teache}s. The concerns results reveal that teachers' needs

do change over tjme, especially as the inservice program responds to and meets

teacher initial concerns.l This ig‘evidenced as the teachers become firét know-
1edge§b1e aSout and then ﬁsers of an innovation such as environmental science.

The qAanges do take time. And the time required to facilitate change is di}ect1y
related to the cbmpTexity of the change.

Another important factor to be considered whea working with a group of

u’knprofessiona1s is that their data varies byoindividua1s. The data collected by

SJQQ,—EE? ahd the Content assessment instruments are not only useful but vital
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in helping to diagnose,- plan and deliver inservice education to individual

Jteathers. For example, teachers with high informational or personal con-
cerns about the enyironmental science program will not be interested in
- program management factors or student outcomes. Their attention will be fo-

N

éused on understanding the program, the concepts and perhaps the teaching

.

methodologies required for -successful classroom implementation. |

| Another unique use of thg SoC results in this study was the r;view of
teacher responses for the purpose of b1anping instruction and selecting
approp;iate a?tivities. For example, lectures could be desighed to empha-
size content or a combination of content‘and practical appfication in the
classroom with students. As a fokmative‘eva1uation‘device, the SoC instru-
ment was.indispenéab]e in monitoring the environmental scien%e program and
for making decisions about modifications in the program, program support,
activities, and training. ;

FUTURE, STUDIES AND ADDITIONAL NEEDS

l ,  Follow-up to thf present study needs to take place through an investi-

gation of the amount of science part1c1pants teach, topics selected and taught,'

as well as the length of s;ience instruction (e.g. hours, days, weeks). This

information would provide an index of concrete outcomes of the inservice pro-
. : - i
gram. :
N .
Determining the amount.Lf collaboration that takes place between par-

i

ticiﬁants of the programs and their colleagues at their school, as well as the

" nature and continuation of inservice training which the participants provide

to their colleagues and which was designed as part of the program are important.

questions for study. Teachers feel very comfortable in receiving inservice
H N a

from their colleagues because of the recognition factor in their identification




with relevant and common problems. -Knowledge of the number and amount of
such inservice will aid in determining the cost-éffectiveness of the inser-

vi%e program, so vital in light of the dihiqishing number of dollars avail-

able -from federal sources such as the NSF. C T

-

) Doubt]ggs there are further refinements that can be made to this in-

.

service science program which fias now been in existence for two years.:k The
- , i s [

i

changing needs and requiﬁements of the participants will demand refinements.

Th1s is one program designed to prov1de inservice science education to ele-
mentary and middle school teachers which w111 continue to be adapted based

on input from the teacﬁers 1nvolVed

A
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